Enhancement of NMDA-induced increases in levels of endogenous adenosine by adenosine deaminase and adenosine transport inhibition in rat striatum.
Unilateral microinjection of N-methyl-D-aspartate (NMDA) into striatum of rats subsequently killed by high-energy focused microwave irradiation significantly increased in vivo levels of endogenous adenosine. At a dose of 25 nmol NMDA, levels of adenosine in injected striata were 263% of levels in uninjected contralateral striata. An inhibitor of adenosine deaminase (deoxycoformycin, DCF) in combination with an inhibitor of adenosine transport (dilazep, DLZP) at a dose that did not affect levels of endogenous adenosine, potentiated NMDA-induced increases in adenosine levels to 426% of contralateral striata. In the presence of DCF and DLZP, NMDA dose-dependently increased levels of adenosine (% of contralateral striatum) from 166% at 10 nmol to 622% at 100 nmol. NMDA-induced increases in levels of endogenous adenosine were completely blocked by prior administration of the NMDA receptor antagonist MK 801 (dizocilpine). Inhibitors of adenosine metabolism and transport may provide therapeutic benefit by potentiating excitatory amino acid-induced increases in levels of endogenous adenosine in vivo.